Abstract Humans tend to present themselves in a positive light to gain social approval. This behavioral trait, termed social desirability, is important for various types of social success. Surprisingly, investigation into the neural underpinnings of social desirability has been limited and focused only on interindividual differences in dopamine receptor binding. These studies revealed reduced dopamine receptor binding in the striatum of individuals who are high in trait social desirability. Interestingly, high dopamine signaling has been associated with low white-matter integrity, irrespective of social desirability. Based on these findings, we hypothesized that a positive association exists between trait social desirability and the white-matter microstructure of the external capsule, which carries fibers to the striatum from the prefrontal cortex. To test this hypothesis, we collected diffusion tensor imaging data and examined the relationship between fractional anisotropy of the external capsule and participants' social desirability-our analysis revealed a positive association. As a second exploratory step, we examined the association between social desirability and white-matter microstructure throughout the whole brain. Our whole-brain analysis revealed associations within multiple major white-matter tracts, demonstrating that socially desirable behavior relies on connectivity between distributed brain regions.
high social desirability, this trait is considered a clinically relevant protective factor against suicide and a variety of psychiatric disorders (Lane, Merikangas, Schwartz, Huang, & Prusoff, 1990; Miotto & Preti, 2008) . Surprisingly, despite the importance of this personality trait, little is known about the neural underpinnings of individual differences in social desirability.
To the best of our knowledge, neuroscientific investigation of trait social desirability has been limited to three studies: one single photon emission computed tomography (SPECT) study and two positron emission tomography (PET) studies. These studies all assessed social desirability with a questionnaire and investigated individual differences in dopamine receptor availability. In the SPECT study, social desirability was found to negatively correlate with levels of D2 receptor availability in the putamen across participants (Huang et al., 2006) . In line with this, the PET studies found trait social desirability to negatively correlate with D2 and D3 receptor availability in the striatum across participants (Cervenka, Gustavsson, Halldin, & Farde, 2010; Reeves et al., 2007) . To note, chronic D2 and D3 receptor blockade leads to an increase in whitematter integrity (Ebdrup, Raghava, Nielsen, Rostrup, & Glenthøj, 2015) , as do reductions in extracellular dopamine due a polymorphism in the COMT gene (Thomason et al., 2010) . Therefore, the above research on dopamine receptors and social desirability, along with this research on dopamine receptors and white-matter integrity, suggests a possible positive relationship between social desirability and white-matter integrity, particularly in tracts leading to and from the striatum and prefrontal cortex-the most likely tract to exhibit this association with trait social desirability is the external capsule, which carries fibers directly to the striatum from the prefrontal cortex (Schmahmann & Pandya, 2009 ). Neurocognitive consideration of social desirability also points in the direction of the external capsule. Socially desirable behavior could be driven by the need for social approval and rely heavily on processing and learning from social rewards (Crowne & Marlowe, 1960; Uziel, 2010) . Social rewards, such as discovering that others like or think highly of you, activate a network of brain regions including the ventral striatum, ventromedial prefrontal cortex, and ventral tegmental area (Davey, Allen, Harrison, Dwyer, & Yücel, 2010; Izuma, Saito, & Sadato, 2008; Korn, Prehn, Park, Walter, & Heekeren, 2012; Meshi, Morawetz, & Heekeren, 2013; Ruff & Fehr, 2014) . Functional connectivity between these areas appears to be important for computation of rewards (D. V. Smith et al., 2014) . This functional connectivity must be supported by structural connectivity, and therefore the white-matter microstructure of the external capsule is a likely candidate.
We hypothesized that the white-matter microstructure of the external capsule would positively correlate with trait social desirability across participants. In other words, people who behave in a more socially desirable manner should have greater white-matter integrity of the external capsule. To address our hypothesis, we collected diffusion tensor images of 35 healthy participants. We employed whole-brain tract-based spatial statistics (TBSS) to derive diffusion tensor indices of white-matter integrity. We then extracted the mean fractional anisotropy (FA) from within our external capsule region of interest (ROI) and correlated this with individual social desirability scores, as measured by Short Form C of the MarlowCrowne Social Desirability Scale (Reynolds, 1982) .
We also performed a whole-brain exploratory analysis, correlating voxel-wise white-matter indices with social desirability scores. To explain, social reward processing is only one of the several types of cognition and behavior that socially desirable behavior has been theorized to involve. White-matter tracts connecting brain regions involved in these other types of cognition may therefore also demonstrate associations with trait social desirability: (1) Socially desirable behavior could also be driven by the fear of social punishments. Threat of social punishment, in particular for transgression of social norms, involves activation of the lateral orbitofrontal cortex and the right dorsolateral prefrontal cortex (Spitzer, Fischbacher, Herrnberger, Grön, & Fehr, 2007) . Reactivity to both social rewards and punishments has been proposed as a possible mechanism by which people learn to abide by social norms (Rilling & Sanfey, 2011) , which is essential for socially desirable behavior (Bou Malham & Saucier, 2016) . (2) Socially desirable behavior may require deciphering other people's thoughts, feelings, and intentions, and thus involve mentalizing. Mentalizing reliably recruits a distributed network of brain regions, including the dorsomedial prefrontal cortex, bilateral temporoparietal junction, anterior temporal lobes, inferior frontal gyri, and posterior cingulate cortex (Schurz, Radua, Aichhorn, Richlan, & Perner, 2014) . (3) Socially desirable behavior may involve control of undesirable impulses for successful impression management (Uziel, 2010) . Selfcontrol for the sake of reputation has been shown to require the dorsolateral prefrontal cortex (Knoch et al., 2008) . (4) Finally, socially desirable behavior may require thinking about one's own personal qualities in a self-deceiving manner (Paulhus, 1984) . We are not aware of a human neuroimaging study on self-deceit, however this kind of cognition likely involves self-related processing in cortical midline structures (Northoff et al., 2006) . In sum, socially desirable behavior has been theoretically linked to several cognitive processes, and these processes would require computations in most of the regions of the prefrontal cortex as well as networks connecting the prefrontal cortex with the striatum and the temporal and parietal lobes. Therefore, at this early stage of research into socially desirable behavior, we performed a whole-brain exploratory investigation of the white-matter pathways connecting the above-mentioned regions and networks.
Materials and methods

Participants
Thirty-five participants (21 female) between 19 and 34 years of age (M = 25.7 years, SD = 3.7 years) participated in this study. The experimental procedure was approved by the Ethics Committee of Freie Universität Berlin, and each participant provided written informed consent before scanning. All participants were right-handed and had no known history of psychiatric disorders. These participants were also used in another neuroimaging study concerning resting state connectivity of the brain (Meshi et al., 2016) .
Social desirability assessment
Social desirability was assessed using Short Form C of the Marlow-Crowne Social Desirability Scale (Reynolds, 1982) . The original 33-item Marlowe-Crowne Social Desirability Scale (Crowne & Marlowe, 1960 ) is widely used; however, it lacks internal consistency reliability (Loo & Loewen, 2004) . Compared to the original scale, Short Form C (Reynolds, 1982) provides better goodness-of-fit indices (Loo & Thorpe, 2000) , as well as better internal consistency (Zook & Sipps, 1985) , and construct validity (Robinette, 1991) . To note, early investigation into the full, 33-item scale showed that Marlow-Crowne items indicated that social desirability can be modeled by two factors: impression management and self-deception (Paulhus, 1984) . More recent investigation on a much larger sample concluded that neither the full MarlowCrowne scale, nor the Short Form C, fit this two-factor model (Leite & Beretvas, 2005) . This lack of factor structure can be seen as a disadvantage of the scale we used, the Short Form C, because we cannot pursue investigation into the specific contributions of impression management and self-deception. The scale uses a true-false response format and consists of 13 items. Each item describes a socially approved behavior that has an improbable chance of occurrence (e.g., BI'm always willing to admit it when I make a mistake^). To test our hypothesis, we correlated the scores on this scale with whitematter microstructure.
In the current study, we operationalized social desirability as a positive, prosocial personality trait. To note, however, social desirability is often assessed specifically to address the validity threat that it poses to self-report as a non-test-related variable. In other words, social desirability is often assessed as a source of experimental measurement error, and many researchers conceptualize socially desirable behavior as a questionnaire response style, collecting social desirability specifically to correct for socially desirable responding (Uziel, 2010) . However, social desirability scales were initially developed to measure a trait that gives rise to biased responding (Crowne & Marlowe, 1960; Edwards, 1957) . Furthermore, McCrae and Costa (1983) challenged the practice of using social desirability measures to rule out intersubject variance when responding to self-report questionnaires. They compared personality reports completed by individuals and their spouses and found that correcting for social desirability in self-reported measures decreased the validity of the measures (assessed by correlations between the two reports). This decrease in correlation, which is consistently found in the literature, also indicates that instead of merely capturing a response bias, social desirability scales measure a meaningful psychological construct (i.e., a personality trait) (Borkenau & Ostendorf, 1992; Borkenau & Zaltauskas, 2009; Diener, Sandvik, Pavot, & Gallagher, 1991; Pauls & Stemmler, 2003 ; for a review, see Uziel, 2010) . McCrae and Costa also found a substantial correlation between individual's social desirability scores (Marlowe-Crowne) and ratings of their agreeableness and conscientiousness as reported by their spouses, providing further evidence that the scale represents a true and valid measure of social desirability. Like other traits, social desirability shows internal consistency, consistency across situations, stability over time, predicts real-life behaviors (Uziel, 2010) , and has meaningful, consistent associations with adaptive psychological variables across cultures (Bou Malham & Saucier, 2016) .
As mentioned above, participants were also used in another neuroimaging study concerning resting state connectivity of the brain (Meshi et al., 2016) . For the purposes of this other study, participants filled out a scale measuring the degree of sharing of self-related information on social media (Carpenter, 2012) . In addition, they completed the Mehrabian Conformity Scale (Mehrabian & Stefl, 1995) , the Narcissistic Personality Inventory (16 questions; Ames, Rose, & Anderson, 2006) , and the Rosenberg Self-Esteem Scale (Rosenberg, 1965) . We focused our analyses on social desirability because of our specific hypotheses described above.
MR image acquisition
Scanning was performed at Freie Universität Berlin, Germany, using a 12-channel head coil on a 3T Siemens Trio scanner (Siemens Healthcare Diagnostics GmbH, Erlangen, Germany). Diffusion-weighted images were acquired using echo-planar imaging with the following parameters: 61 diffusion gradient directions; b-value = 1000 s/mm 2 ; 2 × 2 × 2 mm 3 voxels; 69 axial slices; field of view = 208 mm × 208 mm; repetition time = 10 s; time echo = 94 ms; bandwidth 1602 Hz/Px; fat saturation with a flip angle of 110°. The described sequence was repeated in two successive runs with one b = 0 and 61 diffusion-weighted images collected per run. Acquisition lasted for 11 min 40 seconds in total.
DTI analysis
Voxel-wise statistical analysis was carried out using TractBased Spatial Statistics (TBSS) (S. M. Smith et al., 2006 ) in FMRIB's software library (FSL) (S. M. Smith et al., 2004) . To note, TBSS is the leading technique for voxel-wise DTI analysis, but it is not without its limitations (for review, please see Bach et al., 2014) . First, the two runs were concatenated and each of the volumes was affine registered to the T 2 -weighted b = 0 volume of the second run using FLIRT (Jenkinson & Smith, 2001 ). The fMRIB Diffusion Toolbox (FDT, https:// fsl.fmrib.ox.ac.uk/fslwiki/fdt) was used to correct the DTI data for head movement and residual eddy-current distortions present in the diffusion-weighted images. Each volume's B matrix was reoriented by applying the transformation matrix from the motion correction procedure. The nonbrain tissue was deleted from the image using FSL's brain extraction tool (S. M. Smith, 2002) . Fractional anisotropy, eigenvector, and eigenvalue maps were computed. FA volumes were transformed into a common space and skeletonized as employed in Tract-Based Spatial Statistics (S. M. Smith et al., 2006) . FA images were nonlinearly registered to the FMRIB58_FA template using the FNIRT tool (Andersson, Jenkinson, & Smith, 2007) . A mean FA image was generated and thinned (threshold at FA > 0.2) to produce a mean FA skeleton representing the centers of tracts common to all participants. Finally, each subject's spatially normalized FA data were projected onto this common skeleton, and the resulting data fed into voxel-wise crosssubject statistics.
To investigate which diffusion component contributes to any observed FA differences, axial diffusivity (diffusivity along the axons) and radial diffusivity (diffusivity perpendicular to the axons) maps were created for each subject. Lower radial diffusivity values are associated with increased myelination, whereas axial diffusivity values are indicators of the degree of axonal coherence. Axial diffusivity was defined as the largest eigenvalue (λ1), radial diffusivity as the mean of the second and third eigenvalues ([λ2 + λ3]/2) (Alexander, Lee, Lazar, & Field, 2007) . Axial and radial diffusivity maps were calculated using eigenvalue maps created by dtifit in FSL. Transformations derived from aligning FA images to the FMRIB58_FA template were applied to each subject's axial and radial diffusivity images. Projection vectors used to project each subject's FA data onto the group mean tract skeleton were also used to project each subject's axial and radial diffusivity data onto the tract skeleton.
To test the hypothesized positive relationship between social desirability and FA in external capsule, we carried out a region of interest (ROI) analysis. The external capsule ROI was defined as the overlap between (1) the anatomical location mask provided within the JHU ICBM-DTI-81 WhiteMatter Labels Atlas (Mori et al., 2008) and (2) the group mean tract skeleton. Separate ROIs were extracted for left and right hemispheres. Social desirability scores were correlated with average FA values within the two ROIs across participants, controlling for age and gender using partial correlation. To ascertain if this analysis is appropriate given the size of our sample, we performed a power analysis. Based on previous research relating personality and DTI measures in predefined ROIs, we expected a correlation of around 0.45 (see, for example Baur, Hänggi, Langer, & Jäncke, 2013; Chavez & Heatherton, 2015; Eden et al., 2015) . Aiming for power of above 0.80, and a Bonferroni adjusted p threshold (p < .025), our power analysis indicates that a sample size of above 33 is appropriate for performing the suggested analysis. The sample size in our current study is 35.
For our secondary analyses, each subject's axial and radial diffusivity within the bilateral external capsule ROIs were extracted from significant voxels using the fslmeants function of FSL. Pearson correlations between these mean values and social desirability scores were assessed. The purpose of these correlation analyses was to disentangle which of the diffusion components contributes to changes in the FA measure.
Whole-brain analysis of DTI data was carried out using nonparametric permutation-based inference (Nichols & Holmes, 2002) as implemented in the Randomize tool in FSL (Winkler, Ridgway, Webster, Smith, & Nichols, 2014) . Voxel-wise whole-brain analyses were performed to assess the correlations between social desirability and values of FA within the previously extracted skeleton. Participants' gender and age were used as covariates. Threshold-free cluster enhancement (TFCE; S. M. Smith & Nichols, 2009 ) was used for statistical inference. One thousand permutations were performed for each contrast. Statistical p-value maps were thresholded at p < .033, corrected for multiple comparisons. This strict threshold was used because analysis at p < .05 yielded results in one large cluster. We increased our p threshold to break apart this cluster and discern results in different regions. The JHU ICBM-DTI-81 White-Matter Labels Atlas was used to identify the anatomical location of significant clusters in the brain (Mori et al., 2008; Mori, Oishi, & Faria, 2009) .
Results
Social desirability
Social desirability did not violate normality assumptions (Shapiro-Wilk statistic = .961, p = .247). Age and gender did not correlate with social desirability, age: t(33) = .302, p = .764; gender: t(33) = .302, p = .764. This is congruent with previous research that shows no effects (Loo & Loewen, 2004; Reynolds, 1982) or very small effects of gender and age (Hebert et al., 1997; Ones et al., 1996) . Internal consistency reliability of the questionnaire was calculated using KuderRichardson Formula 20 (Kuder & Richardson, 1937) , resulting in an alpha coefficient (αK-R20 = .66). Current alpha is slightly lower than the level at which the scale was validated (αK-R20 = .76) (Reynolds, 1982) , which could be due to our sample size being insufficiently large for a reliable calculation of alpha (see Charter, 2003) .
External capsule ROI analysis
Social desirability was found to positively correlate with FA values within the external capsule. Two separate partial correlations were performed for left and right external capsule ROIs using a significance threshold corrected for multiple comparisons (p < .025; see Fig. 1 ), and controlling for age and gender. Both regions were significant (left: r = .493, p = .002; right: r = .353, p = .022), and the effect sizes were within the range commonly found in the literature (Baur et al., 2013; Chavez & Heatherton, 2015; Eden et al., 2015) . Post hoc power analyses revealed .85 for the left and .54 for the right external capsule.
Secondary external capsule ROI analyses
We conducted further analyses to ascertain which diffusion components account for the observed FA results. Axial and radial diffusivity means within the bilateral external capsule were correlated with social desirability scores across participants. This analysis revealed a negative association between social desirability and radial diffusivity (r = .438, p < .01). This result indicates an increased diffusivity perpendicular to axons of the above-mentioned tracts in participants with lower social desirability scores, and vice versa. No significant relationship was observed between axial diffusivity and social desirability (r = .082, p = .615).
Whole-brain DTI analysis
FA values within four widely distributed clusters were found to positively correlate with social desirability scores (p < .05, corrected; see Fig. 2 and Table 1 ). First, a positive correlation with social desirability was observed in the external capsule. The external capsule conveys fibers to the caudate nucleus and putamen from the ventral and medial prefrontal cortex, ventral premotor cortex, precentral gyrus, rostral superior temporal region, and the inferotemporal and preoccipital regions (Schmahmann & Pandya, 2009 ). Moreover, our results include significant voxels in the corona radiata, which contains fibers from both the internal and external capsule, and also connects the striatum with other regions of the brain such as the prefrontal cortex and thalamus (Mori et al., 2008; Schmahmann & Pandya, 2009) . We also observed a positive correlation with social desirability in the inferior frontooccipital fasciculus. To note, although the peak of this cluster appears to be in the inferior fronto-occipital fasciculus, several voxels in this cluster, while existing on the white-matter skeleton, are outside the JHU white-matter brain atlas. The inferior fronto-occipital fasciculus is a long-association fiber pathway that connects the occipital cortex, temporo-basal areas, and superior parietal lobe to the frontal lobe (Martino, Brogna, Robles, Vergani, & Duffau, 2010) . Lastly, our results include significant voxels all along the corpus callosum, which is a major interhemispheric commissural fiber connecting most of the neocortical areas (Schmahmann & Pandya, 2009) .
Regarding age and gender, our analysis revealed no significant clusters after correcting for multiple comparisons. To note, previous studies have found results with these two variables (Hsu et al., 2008) . Our lack of results may be attributed to a relatively narrow range of participant ages and a stricter threshold when correcting for multiple comparisons. 
Discussion
Behaving in a socially desirable manner is crucially important for successful social functioning in our society. Based on previous neuroimaging research, we hypothesized a positive relationship between social desirability and FA in the external capsule. To test our hypothesis, we obtained diffusion tensor images of participants and examined the association between external capsule FA and social desirability, while controlling for age and gender. Our analyses revealed a significant positive correlation between social desirability and FA in both the left and right external capsule. Previous research on cognition and behaviors closely related to social desirability suggests that this behavior requires communication between a widely distributed network of brain regions, yet no experiment had previously investigated anatomical connectivity with respect to social desirability. Therefore, we examined associations between social desirability and FA indices within the whitematter skeleton of the whole brain, while controlling for age and gender. Whole-brain analysis revealed a significant positive relationship in several regions of the white-matter skeleton, such as the external capsule, corona radiata, corpus callosum, and inferior fronto-occipital fasciculus.
With regard to our result in the external capsule, this is a tract that relays fibers to the caudate nucleus and the putamen from the medial prefrontal cortex, ventral premotor cortex, precentral gyrus, rostral superior temporal region, and the inferotemporal and preoccipital regions (Schmahmann & Pandya, 2009 ). We hypothesized that we would observe a positive relationship between social desirability and FA in the external capsule because of previous research on social desirability. Three previous studies found that social desirability is negatively associated with dopamine receptor availability in the striatum across participants (Cervenka et al., 2010; Huang et al., 2006; Reeves et al., 2007) . In other words, the less dopamine signaling in the striatum of an individual, the more she behaves in a socially desirable manner. Furthermore, reduced dopamine signaling leads to an increase in whitematter integrity (Ebdrup et al., 2015; Thomason et al., 2010) . Therefore, the positive relationship between social desirability and FA that we found is in line with these studies. In addition, behaving in a socially desirable manner involves Results are presented on the MNI template brain, and images are presented in radiological convention. The group mean skeleton, containing white-matter tracts common to all participants, is indicated in green. All displayed results are significant at p<0.05 after correcting for FWE. (b) For illustration purposes, we plotted participants' social desirability scores against their mean fractional anisotropy values within the significant voxels. CC, corpus callosum; CR,corona radiata; EC, external capsule; IFOF, inferior fronto-occipital fasciculus Note. FWE = family-wise error rate; COG = center of gravity; Hemi = hemisphere; EC = external capsule; CR = corona radiata; CC = corpus callosum; IFOF = inferior fronto-occipital fasciculus social reward processing, specifically when anticipating a desired outcome or evaluating if one's selected behavior achieved the desired outcome. Social rewards activate a network of brain regions including the ventral striatum and the medial prefrontal cortex (for review, see Fareri & Delgado, 2014; Meshi, Tamir, & Heekeren, 2015) . For example, these regions are activated when a person receives cues that others understand her (Morelli, Torre, & Eisenberger, 2013) , agree with her (Campbell-Meiklejohn, Bach, Roepstorff, Dolan, & Frith, 2010; Klucharev, Rijpkema, Smidts, Hytönen, & Fernández, 2009; Meshi, Biele, Korn, & Heekeren, 2012) , like her (Davey et al., 2010) , or think highly of her (Izuma et al., 2008; Korn et al., 2012; Meshi et al., 2013) . Moreover, the computation of the value of social rewards relies on the connectivity between the striatum, ventromedial prefrontal cortex, and other brain regions (D. V. Smith et al., 2014) . Speculatively, in order to compute the value of one's behavior in terms of social reward, the striatum likely receives signals from other brain regions that play a role in social processing (D. V. Smith et al., 2014; van den Bos, Talwar, & McClure, 2013) . If so, lower white-matter integrity could result in a less successful integration of social signals, which may reduce proneness to socially desirable behaviors. Our finding that social desirability is associated with the integrity of the external capsule fiber tract corroborates this view because the external capsule is a major pathway carrying information to the striatum, supporting the computation of social reward. Our secondary analysis revealed that the association between social desirability and FA in the bilateral external capsule was mainly explained by radial diffusivity. Other studies demonstrating relationships between personality traits and FA have also found this pattern of correlations with radial diffusivity (Bjørnebekk, Westlye, Fjell, Grydeland, & Walhovd, 2012; Xu & Potenza, 2012) . Radial diffusivity has been associated with myelination; decreased myelination results in increased freedom of cross-fiber diffusion in white matter, and thus an increase in radial diffusivity (Beaulieu, 2002; Burzynska et al., 2010; S. K. Song et al., 2002; S. K. Song et al., 2005; WheelerKingshott & Cercignani, 2009) . Our finding that radial diffusivity within the external capsule negatively correlates with social desirability points toward higher membrane integrity and myelination in the discussed tracts, and this could be a candidate mechanism underlying individual differences in social desirability. To note, however, diffusion tensor indices capture a complex plethora of physical tissue properties, and deriving conclusions about myelination, axonal density and membrane integrity should be taken with a grain of salt because they are likely an oversimplification of the data (Beaulieu, 2002; Wheeler-Kingshott & Cercignani, 2009) .
Our analysis also revealed that social desirability is positively associated with FA in the inferior fronto-occipital fasciculus, the corpus callosum, and the corona radiata. The inferior fronto-occipital fasciculus is a long-association fiber pathway that connects the occipital cortex, temporo-basal areas, and superior parietal lobe to the frontal lobe; the corpus callosum is an interhemispheric commissure that relays information between most of the cortical regions; and the corona radiata is a tract that connects the brain stem with most of the cortical regions (Martino et al., 2010; Schmahmann & Pandya, 2009) . Regarding the inferior fronto-occipital fasciculus, other individual differences studies with DTI measures have demonstrated associations across a broad range of neurocognitive functions, including attention, language, visual processing, and emotional empathy (Catani & Thiebaut de Schotten, 2008; Duffau, Herbet, & Moritz-Gasser, 2013; Parkinson & Wheatley, 2014) . In addition, our result in this area may also reflect the need for connectivity between the prefrontal cortex and the temporal and/or parietal lobes to perform mentalizing (Schurz et al., 2014 )-mentalizing about the thoughts and interpretations of another person would be required when acting in a socially desirable manner. However, the lack of functional specificity of this tract makes it difficult to draw firm conclusions. Regarding the corpus callosum, our finding may reflect the need for cross-lateral connectivity of midline structures to perform self-related related cognition (Northoff et al., 2006 )-self-related cognition would be required if individuals engage in self-deception during socially desirable behaviors, or if individuals simply consider how their behavior would impact themselves. Corpus callosum integrity has also been related to overall social functioning. This has been demonstrated through studies in both autism and brain lesion patients (Alexander, Lee, Lazar, Boudos, et al., 2007; Badaruddin et al., 2007; Beauchamp et al., 2009; Booth, Wallace, & Happé, 2011; Paul et al., 2007; Symington, Paul, Symington, Ono, & Brown, 2010) . Our corpus callosum finding is in line with these studies; individuals with greater corpus callosum integrity demonstrate more trait social desirability. Other DTI studies have found correlations with personality traits and white-matter indices in the corpus callosum and corona radiata (see, for example, Bjørnebekk et al., 2012; Parkinson & Wheatley, 2014; Xu & Potenza, 2012) ; however, most studies refrain from discussing these findings. Findings observed in both the corpus callosum and corona radiata are difficult to interpret because the two tracts radiate out, reaching a vast number of cortical areas (Aboitiz, Scheibel, Fisher, & Zaidel, 1992; Fitsiori, Nguyen, Karentzos, Delavelle, & Vargas, 2011) , and because current knowledge about these fiber tracts is mostly limited to motor functioning (see Jang, 2009; Kim & Pope, 2005; Y. M. Song, 2007; Wahl & Ziemann, 2008) . Overall, with these broad regions, it is difficult to make specific interpretations linking the tracts to distinct types of cognition. This may be because a significant portion of the brain is involved in social cognition, with a variety of regions and networks computing and processing social behaviors (Stanley & Adolphs, 2013) .
There are several points of discussion and possible limitations of our study that should be brought up. First, we do not claim that social reward processing explains socially desirable behavior entirely and exclusively but simply theorize that it is an important factor in the generation of this behavior. There are other types of cognition and processing that could be relevant for acting in a socially desirable manner, and we have discussed these above. Second, we did not include control behavioral measures. Therefore, we cannot absolutely determine behavioral specificity of our findings-ideally, researchers would be able to measure participants' actual, realworld amount of behaving in a socially desirable manner. Future research may be able to address this issue. Finally, although we theorize that there is a relationship between social desirability and reward processing, we are not able to provide evidence that social desirability correlates with performance in social reward processing. To our knowledge, there are no tasks that behaviorally measure performance in social reward tasks. Development of sensitive and reliable measurement tools for performance in social reward processing remains an interesting challenge for future research.
In conclusion, this study extends our understanding of the neural circuitry underlying behaving in a socially desirable manner. We present the first piece of evidence that socially desirable behavior correlates with white-matter microstructure of the external capsule, which supports connectivity between the prefrontal cortex and the striatum. This finding is in line with the idea that socially desirable behavior involves social reward processing. Our exploratory whole-brain analysis shows that social desirability also relies on connectivity between distributed brain regions involved in different types of cognitive processes.
